Involvement of reactive oxygen species and JNK in increased expression of MCP-1 and infiltration of inflammatory cells in pressure-overloaded rat hearts.
Increasing evidence has shown that inflammation is involved in pressure overload-induced cardiac remodeling. Monocyte chemoattractant protein-1 (MCP-1) plays a pivotal role in the inflammatory process. However, the mechanisms underlying the upregulation of MCP-1 expression remain poorly understood. In the present study, we examined the hypothesis that an increased production of reactive oxygen species (ROS) mediates the upregulation of MCP-1. In a pressure-overloaded rat heart model with abdominal aortic coarctation (AC), superoxide dismutase-inhibitable cytochrome C reduction assay showed that ROS generation in the myocardium increased significantly at 1 week by 61% (n=8, P<0.01), peaked at 2 weeks and maintained these high levels for 4 weeks. The elevation of ROS was paralleled by the increased expression of MCP-1 and left ventricular remodeling (cardiac hypertrophy, perivascular and interstitial fibrosis). The oral administration of the antioxidant, N-acetylcysteine (NAC, 0.2 g/kg/day), for 2 or 4 weeks, significantly attenuated ROS production by 69 and 68%, respectively (n=8, P<0.01), as well as left ventricular remodeling. NAC treatment for 2 weeks also significantly reduced the MCP-1 mRNA and protein levels by 52 and 60%, respectively (n=4-8, both P<0.01), but had no effect on blood pressure. In the rats with AC at 2 weeks, when MCP-1 expression and inflammation changes were overt, immunoblotting with phospho-specific antibodies revealed that extracellular regulated kinase (ERK) and c-jun NH2-terminal kinase (JNK), but not p38 mitogen-activated protein kinase, were activated. NAC administration attenuated JNK activation, but had no effect on ERK. Our results suggest that increased ROS production may play an important role in the increased expression of MCP-1 in pressure overload-induced cardiac remodeling. JNK is likely involved in the signaling pathway.